(19) 



J 



Euraflkf^ Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP1 180 633 A2 



(12) 



EUROPEAN PATENT APPLICATION 



(43) Date of publication: 


(51) mt ci7: F16L 33/01, F16L 11/04 


20.02.2002 Bulletin 2002/08 


(OW Annlioatinn numhor ni1flft7fiR 7 
\£> * J MppilUaUUI 1 1 1UI 1 lUfcfi . U 1 IUO/Oj.i 




HatP of fitinn- flfi (\A 9001 

yi—C J UalKZ Ul Hill ly . uo.yf.tuu I 




(84) Designated Contracting States: 


(72) Inventors: 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


• Sakazaki, Kazushige 


MCNLPTSETR 


Komaki-shi, Aichi-ken 485-0831 (JP) 


Designated Extension States: 


• Miyajima, Atsuo 


AL LT LV MK RO SI 


Inuyama-shl, Aichi-ken 484-0894 (JP) 


(30) Priority: 07.08.2000 JP 2000238853 


(74) Representative: Kuhnen & Wacker 


21.09.2000 JP 2000286439 


Patentanwaltsgesellschaft mbH, 




Prinz-Ludwig-Strasse 40A 


(71) Applicant: Tokai Rubber Industries, Ltd. 


85354 Freising (DE) 


Komaki-shi, Aichi-ken, 485-8550 (JP) 





(54) Fuel hose connection structure and fuel hose 



(57) A fuel hose (1 0) has a straight insertion end por- 
tion (1 0a) at one axial end thereof and includes an outer 
layer (1 1 ) formed of a cylindrical elastic rubber body and 
having a groove portion (12) formed coaxially on the in- 
ner wall at an axially inward end of the insertion end por- 
tion (1 0a); a thin-walled inner layer (1 8) made of a resin 
material of low gasoline permeability and fixedly bonded 
to the entirety of a portion of the inner wall of the outer 
layer, the portion including at least the groove portion 
and extending axially inward from the groove portion; 



and an annular seal member (19) fitted tightly into the 
groove portion lined with the inner layer. A mating pipe 
(21) having an engagement protrusion (22) formed at 
an end portion thereof is inserted under pressure into 
the insertion end portion of the outer layer such that the 
engagement protrusion presses the seal member fitted 
into the groove portion to thereby be engaged with the 
groove portion in a fluid-tight condition. A ringshaped 
clamp member (25) is mounted on a clamp portion (16) 
of the outer layer (1 1 ) for clamping. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention: 

[0001] The present invention relates to a fuel hose 
connection structure for connecting a fuel hose and a 
tubular mating member, such as a metal or resin pipe, 
in a fluid-tight condition to thereby suppress permeation 
of gasoline to the exterior thereof from a connected por- 
tion thereof, as well as to a fuel hose for use in the hose 
connection structure. 

Description of the Related Art: 

[0002] Conventionally, a fuel hose of such a type as- 
sumes the form of a multilayer hose as disclosed in, for 
example, Japanese Patent Application Laid-Open 
(kokai) No. 6-1 90974. Specifically, the conventional fuel 
hose includes an outer layer of rubber, and an inner lay- 
er of a resin or a metal formed on the inner wall of the 
outer layer, excluding an axial end portion of the outer 
layer into which a mating pipe is inserted. Since the inner 
layer is hard, when a mating pipe is fitted into the inner 
layer, sufficient sealing performance therebetween will 
not be maintained. Thus, a connection structure of the 
fuel hose avoids overlapping of the inner layer and the 
mating pipe, but is designed such that an end of the mat- 
ing pipe inserted into the outer layer abuts an end por- 
tion of the inner layer. 

[0003] According to the connection structure, perme- 
ation of gasoline to the exterior thereof can be prevented 
by means of the inner layer of low gasoline permeability 
and the mating pipe extending in succession to the inner 
layer. Also, since the end portion of the outer layer into 
which the mating pipe is inserted is not lined with the 
inner layer, an insertion load which arises during inser- 
tion of the mating pipe is reduced accordingly. Thus, a 
predetermined low gasoline permeability is established 
by means of the inner layer and the mating pipe inserted 
into the outer layer up to the position of the inner layer. 
Also, work efficiency in insertion of the mating pipe into 
the fuel hose is enhanced. However, the fuel hose con- 
nection structure involves slight permeation of gasoline 
through a contact portion between the inner layer and 
the mating pipe, and thus fails to satisfy a strict require- 
ment for advanced low gasoline permeability. 
[0004] Japanese Patent Application Laid-Open 
(kokai) No. 8-294979 discloses a fuel hose (see FIG. 
17) including a fluoroplastic tube 82, a protector 81 for 
covering the fluoroplastic tube 82, and a seal rubber 83 
of low gasoline permeability bonded through vulcaniza- 
tion to the inner wall of an end portion of the fluoroplastic 
tube 82 into which a mating pipe is fitted. When the mat- 
ing pipe is fitted into the fuel hose, the seal rubber 83 of 
low gasoline permeability lies between the fluoroplastic 
tube 82 and the inserted mating pipe, thereby reliably 
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suppressing permeation of gasoline and thus satisfying 
a strict requirement for advanced low gasoline permea- 
bility. 

[0005] However, since the mating pipe is inserted into 

5 the fluoroplastic tube 82, which is hard, in spite of the 
presence of the seal rubber 83 therebetween, an inser- 
tion load which arises during insertion of the mating pipe 
is very high, resulting in impaired work efficiency in in- 
sertion of the mating pipe. Also, since the seal rubber 

w 83 is of low gasoline permeability and is thus expensive, 
the fuel hose becomes expensive. Furthermore, in order 
to prevent relative movement between the fluoroplastic 
tube 82 and the seal rubber 83 during insertion of the 
mating pipe, they must be bonded together, thereby 

'5 causing a further increase in the cost of the fuel hose. 
[0006] Japanese Patent Application Laid-Open 
(kokai) No. 8-312844 discloses another conventional fu- 
el hose (see FIGS. 18 and 19), which includes an outer 
hose portion 91 of rubber having a first bellows portion 

20 92 and a first straight cylindrical portion 93 extending 
from at least one end of the first bellows portion 92, and 
an inner hose portion 94 of resin disposed within the out- 
er hose portion 91 substantially coaxially and having a 
second bellows portion 95 and a second straight cylin- 

25 drical portion 96 extending from at least one end of the 
second bellows portion 95. The fuel hose is configured 
in the following manner: the second straight cylindrical 
portion 96 is disposed within the first straight cylindrical 
portion 93; a ring member 97 is disposed inside the sec- 

30 ond straight cylindrical portion 96, whereas a clamp 
member 98 is disposed to surround the outer surface of 
the first straight cylindrical portion 93 in order to tighten 
the first straight cylindrical portion 93 radially inward; 
and the first straight cylindrical portion 93 and the sec- 

35 ond straight cylindrical portion 96 are held between the 
ring member 97 and the clamp member 98 to thereby 
be integrated into a single unit. The publication also dis- 
closes a fuel hose in which either the ring member or 
the clamp member is omitted. A mating pipe 99 is fitted 

40 into the outer hose portion 91 of the fuel hose until the 
mating pipe 99 abuts an axial end portion of the second 
straight cylindrical portion 96 of the inner hose portion 
94, thereby forming a connection structure of the fuel 
hose and the mating pipe. 

45 [0007] Since the outer hose portion 91 is made of rub- 
ber, the mating pipe 99 can be easily fitted thereinto, 
and the mating pipe 99 and the outer hose portion 91 
are sealed against each other. Furthermore, an end por- 
tion of the mating pipe 99 abuts an end portion of the 

so inner hose portion 94 made of a resin impermeable to 
gasoline, thereby preventing permeation of gasoline 
through the connected end portion to the exterior of the 
fuel hose connection structure. 

[0008] However, in the fuel hose connection structure, 
55 sealing is established merely through abutment of the 
end portion of the mating pipe 99 against the end portion 
of the inner hose portion 94 made of a resin impermea- 
ble to gasoline. As a result, as shown in FIG. 19, when 
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a load is imposed on the mating pipe 99 or the fuel hose, 
a resultant relative movement between the mating pipe 
99 and the fuel hose cannot be absorbed at the abut- 
ment portion, resulting in formation of a gap between 
the end of the inner hose portion 94 and that of the mat- 5 
ing pipe 99. A slight amount of gasoline permeates 
through the gap. Thus, the conventional fuel hose con- 
nection structures cannot satisfy a strict requirement for 
advanced low gasoline permeability when the require- 
ment is in effect. 10 

SUMMARY OF THE INVENTION 

[0009] An object of the present invention is to solve 
the above-mentioned problems in the conventional fuel 15 
hose connection structure and fuel hose and to provide 
an inexpensive fuel hose connection structure capable 
of satisfying a strict requirement for advanced low gaso- 
line permeability and facilitating insertion of a mating 
material into a fuel hose, as well as a fuel hose for use 20 
in the fuel hose connection structure. 
[0010] To achieve the above object, the present in- 
vention provides a fuel hose connection structure in 
which a fuel hose has a straight insertion end portion at 
one axial end thereof and a tubular mating member is 25 
connected to the insertion end portion in a fluid-tight 
condition. The fuel hose comprises a tubular outer layer 
made of an elastic material; an annular groove portion 
formed on the inner wall of the outer layer at an axially 
inward end of the insertion end portion, the annular 30 
groove portion being formed coaxially with the inner wall 
along the entire circumference of the inner wall; a thin- 
walled inner layer made of a resin material of low gaso- 
line permeability and fixedly bonded to the entirety of a 
portion of the inner wall of the outer layer, the portion 35 
including at least the groove portion and extending axi- 
ally inward from the groove portion; and an annular seal 
member fitted tightly into the groove portion lined with 
the inner layer. The mating member has an annular en- 
gagement protrusion formed at one end portion thereof 40 
along the entire circumference in such a manner as to 
protrude radially outward. The mating member is insert- 
ed under pressure from the one end portion into the in- 
sertion end portion of the fuel hose such that the en- 
gagement protrusion is engaged with the groove portion 45 
while pressing radially outward on the seal member fit- 
ted into the groove portion. The fuel hose connection 
structure further comprises an annular clamp member 
fitted onto the outer layer at a position located axially 
outward with respect to the groove portion and adapted 50 
to tighten the outer layer securely so as to connect the 
inserted mating member and the fuel hose in a fluid-tight 
condition. 

[001 1 ] In the present invention, the engagement pro- 
trusion of the mating member is tightly fixed, via the in- 55 
ner layer and the annular sea! member, to the groove 
portion formed on the inner wall of the outer layer at an 
axially inward end of the insertion end portion of the out- 



633 A2 




er layer, whereby permeation of gasoline can be suffi- 
ciently prevented. Also, most of a press-fit path of the 
fuel hose along which the mating member is inserted 
under pressure is formed of the outer layer, which is soft. 
Insertion of the mating member involves radially out- 
ward expansion of the inner layer, which is hard, at 
merely one end portion of the path; i.e., at the groove 
portion. Thus, an insertion load which arises during in- 
sertion of the mating member can be low. 
[0012] As a result, the present invention sufficiently 
prevents permeation of gasoline at a connection of the 
fuel hose and the mating member and thus can satisfy 
a strict requirement for advanced low gasoline permea- 
bility. Since an insertion load which arises during inser- 
tion of the mating member into the fuel hose is low, work 
efficiency in the insertion is enhanced. The seal member 
fitted into the groove portion assumes the form of a ring, 
which is axially short, and thus is inexpensive as com- 
pared with the conventional seal rubber. 
[0013] Preferably, in the fuel hose connection struc- 
ture, the outer layer and the inner layer protrude coaxi- 
ally and radially inward at a position adjacent to and lo- 
cated axially inward with respect to the groove portion 
so as to form an annular positioning protrusion. The po- 
sitioning protrusion reliably blocks an axially inward 
movement of the seal member and the mating member 
beyond an engagement end position; i.e., beyond the 
groove portion. That is, the positioning protrusion relia- 
bly prevents displacement of the seal member and the 
mating member from the groove portion. Also, the posi- 
tioning protrusion enables a user to know that insertion 
of the mating member is completed. 
[0014] The present invention further provides a fuel 
hose having a straight insertion end portion at one axial 
end thereof, comprising a tubular outer layer made of 
an elastic material; an annular groove portion formed on 
the inner wall of the outer layer at an axially inward end 
of the insertion end portion, the annular groove portion 
being formed coaxially with the inner wall along the en- 
tire circumference of the inner wall; a thin-walled inner 
layer made of a resin material of low gasoline permea- 
bility and fixedly bonded to the entirety of a portion of 
the inner wall of the outer layer, the portion including at 
least the groove portion and extending axially inward 
from the groove portion; and an annular seal member 
fitted tightly into the groove portion lined with the inner 
layer. A tubular mating member having an annular en- 
gagement protrusion formed at one end portion thereof 
along the entire circumference in such a manner as to 
protrude radially outward is inserted under pressure 
from the one end portion into the insertion end portion 
of the fuel hose such that the engagement protrusion is 
engaged with the groove portion while pressing radially 
outward on the seal member fitted into the groove por- 
tion. An annular clamp member is fitted onto the outer 
layer at a position located axially outward with respect 
to the groove portion in such a manner as to tighten the 
outer layer securely so as to connect the inserted mating 
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member and the fuel hose in a fluid-tight condition. 
[0015] The annular groove portion formed on the in- 
ner wall of the insertion end portion of the outer layer at 
an axially inward end of the insertion end portion is lined 
with the inner layer and has the annular seal member 5 
fitted tightly therein. Thus, through engagement with the 
groove portion of the engagement protrusion of the mat- 
ing member inserted under pressure into the fuel hose, 
permeation of gasoline can be sufficiently prevented. Al- 
so, most of a press-fit path of the fuel hose along which 10 
the mating member is inserted under pressure is formed 
of the outer layer, which is soft. Insertion of the mating 
member involves radially outward expansion of the in- 
ner layer, which is hard, at merely one end portion of the 
path; i.e., at the groove portion. Thus, an insertion load '5 
which arises during insertion of the mating member can 
be low. As a result, the present invention sufficiently pre- 
vents permeation of gasoline at a connection of the fuel 
hose and the mating member and thus can satisfy a 
strict requirement for advanced low gasoline permeabil- 20 
ity. Since an insertion load which arises during insertion 
of the mating member into the fuel hose is low, work ef- 
ficiency in the insertion is enhanced. The seal member 
fitted into the groove portion assumes the form of a ring, 
which is axially short, and thus is inexpensive as com- 25 
pared with the conventional seal rubber. 
[0016] Preferably, in the fuel hose, the outer layer and 
the inner layer protrude coaxially and radially inward at 
a position adjacent to and located axially inward with re- 
spect to the groove portion so as to form an annular po- 30 
sitioning protrusion. The positioning protrusion reliably 
blocks an axially inward movement of the seal member 
and the mating member beyond an engagement end po- 
sition; i.e., beyond the groove portion. That is, the posi- 
tioning protrusion reliably prevents displacement of the 35 
seal member and the mating member from the groove 
portion. Also, the positioning protrusion enables a user 
to know that insertion of the mating member is complet- 
ed. 

[0017] The present invention further provides a fuel *o 
hose connection structure in which a fuel hose has a 
straight insertion end portion at one axial end thereof 
and a tubular mating member is connected to the inser- 
tion end portion in a fluid-tight condition. The fuel hose 
comprises a tubular outer layer made of an elastic ma- 
terial; an annular groove portion formed on the inner wall 
of the outer layer at an axially inward end of the insertion 
end portion, the annular groove portion being formed co- 
axially with the inner wall along the entire circumference 
of the inner wall; an inner layer of low gasoline perme- so 
ability assuming the form of a thin-walled tube made of 
resin and disposed coaxially within the outer layer, the 
inner layer having an axially outward end portion fitted 
into the groove portion; and an annular seal member fit- 
ted tightly into the groove portion into which the axially 55 
outward end portion of the inner layer is fitted. The mat- 
ing member has an annular engagement protrusion 
formed at one end portion thereof along the entire cir- 
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cumf erence in such a manner as to protrude radially out- 
ward. The mating member is inserted under pressure 
from the one end portion into the insertion end portion 
of the fuel hose such that the engagement protrusion is 
engaged with the groove portion while pressing radially 
outward on the seal member fitted into the groove por- 
tion. The fuel hose connection structure further compris- 
es an annular clamp member fitted onto the outer layer 
at a position located axially outward with respect to the 
groove portion and adapted to tighten the outer layer 
securely so as to connect the inserted mating member 
and the fuel hose in a fluid-tight condition. 
[0018] In the present invention, the engagement pro- 
trusion of the mating member is tightly fixed, via the in- 
ner layer and the annular seal member, to the groove 
portion formed on the inner wall of the outer layer at an 
axially inward end of the insertion end portion of the out- 
er layer, whereby permeation of gasoline can be suffi- 
ciently prevented. Also, most of a press-fit path of the 
fuel hose along which the mating member is inserted 
under pressure is formed of the outer layer, which is soft. 
Insertion of the mating member involves radially out- 
ward expansion of the inner layer, which is hard, at 
merely one end portion of the path; i.e., at the groove 
portion. Thus, an insertion load which arises during in- 
sertion of the mating member can be low. 
[0019] As a result, the present invention sufficiently 
prevents permeation of gasoline at a connection of the 
fuel hose and the mating member and thus can satisfy 
a strict requirement for advanced low gasoline permea- 
bility. Since an insertion load which arises during inser- 
tion of the mating member into the fuel hose is low, work 
efficiency in the insertion is enhanced. 
[0020] Preferably, in the fuel hose connection struc- 
ture, the outer layer protrudes coaxially and radially in- 
ward at a position adjacent to and located axially inward 
with respect to the groove portion so as to form an an- 
nular positioning protrusion. The positioning protrusion 
reliably blocks an axially inward movement of the seal 
member and the mating member beyond an engage- 
ment position; i.e., beyond the groove portion. That is, 
the positioning protrusion reliably prevents displace- 
ment of the seal member and the mating member from 
the groove portion. Also, the positioning protrusion en- 
ables a user to know that insertion of the mating member 
is completed. 

[0021] The present invention further provides a fuel 
hose having a straight insertion end portion at one axial 
end thereof, comprising a tubular outer layer made of 
an elastic material; an annular groove portion formed on 
the inner wall of the outer layer at an axially inward end 
of the insertion end portion, the annular groove portion 
being formed coaxially with the inner wall along the en- 
tire circumference of the inner wall; an inner layer of low 
gasoline permeability assuming the form of a thin-walled 
tube made of resin and disposed coaxially within the out- 
er layer, the inner layer having an axially outward end 
portion fitted into the groove portion ; and an annular seal 
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member fitted tightly into the groove portion into which 
the axially outward end portion of the inner layer is fitted. 
A tubular mating member having an annular engage- 
ment protrusion formed at one end portion thereof along 
the entire circumference in such a manner as to protrude 
radially outward is inserted under pressure from the one 
end portion into the insertion end portion of the fuel hose 
such that the engagement protrusion is engaged with 
the groove portion while pressing radially outward on the 
seal member fitted into the groove portion. An annular 
clamp member is fitted onto the outer layer at a position 
located axially outward with respect to the groove por- 
tion in such a manner as to tighten the outer layer se- 
curely so as to connect the inserted mating member and 
the fuel hose in a fluid-tight condition. 
[0022] In the present invention, the axially outward 
end portion of the inner layer is fitted into the groove 
portion formed on the inner wall of the insertion end por- 
tion of the outer layer at an axially inward end of the 
insertion end portion, and the annular seal member is 
fitted tightly thereinto. Thus, through engagement with 
the groove portion of the engagement protrusion of the 
mating member inserted under pressure into the fuel 
hose while pressing radially outward on the seal mem- 
ber, permeation of gasoline can be sufficiently prevent- 
ed. Also, most of a press-fit path of the fuel hose along 
which the mating member is inserted under pressure is 
formed of the outer layer, which is soft. Insertion of the 
mating member involves radially outward expansion of 
the inner layer, which is hard, at merely one end portion 
of the path; i.e., at the groove portion. Thus, an insertion 
load which arises during insertion of the mating member 
can be low. 

[0023] As a result, the present invention sufficiently 
prevents permeation of gasoline at a connection of the 
fuel hose and the mating member and thus can satisfy 
a strict requirement for advanced low gasoline permea- 
bility. Since an insertion load which arises during inser- 
tion of the mating member into the fuel hose is low, work 
efficiency in the insertion is enhanced. 
[0024] Preferably, in the fuel hose, the outer layer pro- 
trudes coaxially and radially inward at a position adja- 
cent to and located axially inward with respect to the 
groove portion so as to form an annular positioning pro- 
trusion. The positioning protrusion reliably blocks an ax- 
ially inward movement of the seal member and the mat- 
ing member beyond an engagement position; i.e., be- 
yond the groove portion. That is, the positioning protru- 
sion reliably prevents displacement of the seal member 
and the mating member from the groove portion. Also, 
the positioning protrusion enables a user to know that 
insertion of the mating member is completed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] 

FIG. 1 is a sectional view showing an upper half of 
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a fuel hose connection structure according to a first 

embodiment of the present invention; 

FIG. 2 is a sectional view showing an upper half of 

a fuel hose of the fuel connection structure of FIG. 1 ; 
5 FIG. 3 is a partially sectional view showing an outer 

layer of the fuel hose of FIG. 2; 

FIG. 4 is a partially sectional view showing a seal 

rubber of the fuel hose of FIG. 2; 

FIGS. 5A and 5B are views for explaining attach- 
10 ment of a seal member into a fuel hose; 

FIG. 6 is a sectional view showing an upper half of 

a fuel hose connection structure according to a 

modification of the first embodiment; 

FIG. 7 is a sectional view showing an upper half of 
*5 a fuel hose of the fuel hose connection structure of 

FIG. 6; 

FIG. 8 is a partially sectional view showing a seal 
rubber of the fuel hose of FIG. 7; 
FIG. 9 is a sectional view showing an upper half of 
20 a fuel hose connection structure according to a sec- 
ond embodiment of the present invention; 
FIG. 10 is a sectional view showing an upper half 
of a fuel hose of the fuel connection structure of FIG. 
9; 

25 FIG. 11 is a partially sectional view showing an outer 

layer of the fuel hose of FIG. 10; 

FIG. 12 is a partially sectional view showing a seal 

rubber of the fuel hose of FIG. 1 0; 

FIGS. 1 3A and 1 3B are views for explaining attach- 
30 ment of a seal member into a fuel hose; 

FIG. 14 is a sectional view showing an upper half 

of a fuel hose connection structure according to a 

modification of the second embodiment; 

FIG. 15 is a sectional view showing an upper half 
35 of a fuel hose of the fuel hose connection structure 

of FIG. 14; 

FIG. 16 is a partially sectional view showing a seal 

rubber of the fuel hose of FIG. 15; 

FIG. 17 is a sectional view showing an upper half 

40 of a conventional fuel hose; 

FIG. 18 is a sectional view showing an upper half 
of another conventional fuel hose; and 
FIG. 19 is a sectional view of a conventional fuel 
hose connection structure showing a state in which 

45 a load is applied to the connection portion thereof. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

so [0026] Embodiments of the present invention will next 
be described in detail with reference to the drawings. 

(1) First Embodiment 

55 [0027] FIG. 1 is an axial sectional view showing an 
upper half of a fuel hose connection structure according 
to a first embodiment used in a gasoline supply line of 
a motor vehicle, and FIG. 2 is an axial sectional view 
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showing an upper half of a fuel hose of the first embod- 
iment. The fuel hose connection structure includes a fuel 
hose 10 having a straight insertion end portion 10a at 
one axial end thereof; a metallic mating pipe 21 , which 
serves as a tubular mating member, press-fitted into the 5 
insertion end portion 10a; and an annular clamp mem- 
ber 25 fitted onto the outer surface of the insertion end 
portion 10a. 

[0028] The fuel hose 10 includes an outer layer 11, 
which is a tube made of an elastic material; a groove 10 
portion 12 formed coaxially on the inner wall of the in- 
sertion end portion 1 0a of the outer layer 1 1 at an axially 
inward end of the insertion end portion 1 0a: a thin-wailed 
inner layer 1 8 made of a resin material of low gasoline 
permeability and fixedly bonded to the entirety of a por- 15 
tion of the inner wall of the outer layer 1 1 extending ax- 
ially inward from at least the groove portion 12; and an 
annular seal member 1 9 fitted tightly into the groove por- 
tion 12 lined with the inner layer 18. 
[0029] The outer layer 1 1 is made of, for example, flu- 20 
orine-containing rubber (FKM), acrylonitrile butadiene 
rubber (NBR), acrylonitrile butadiene rubber/polyvinyi 
chloride (NBR/PVC), acrylic rubber (ACM) ! hydrogenat- 
ed acrylonitrile butadiene rubber (H-NBR), or epichloro- 
hydrin rubber (ECO). As shown in FIG. 3, the outer layer 25 
11 includes an annular groove portion 12, which is 
formed on the inner wall of the insertion end portion 1 0a 
at an axially inward end of the insertion end portion 1 0a 
in such a manner as to be slightly indented radially out- 
ward along the entire circumference of the inner wall and 30 
to assume a substantially rectangular cross section. The 
outer layer 11 also includes an annular positioning pro- 
trusion 1 3, which slightly protrudes coaxially and radially 
inward from the inner wall thereof along the entire cir- 
cumference at a position adjacent to and located axially 35 
inward with respect to the groove portion 12. The posi- 
tioning protrusion 13 is not necessarily formed along the 
entire circumference, but may be formed along a partial 
circumference. Also, the positioning protrusion 13 may 
be omitted as needed. *o 
[0030] The outer surface of the outer layer 11 pro- 
trudes radially outward along the entire circumference 
over an axial range of from a position corresponding to 
the axially inward end of the insertion end portion 10a 
to a position located slightly axially outward with respect 
to the groove portion 1 2, thereby forming an annular pro- 
trusion 14 so as to compensate a reduction in the wall 
thickness of the outer layer 1 1 associated with formation 
of the groove portion 12. Also, an annular slight protru- 
sion 15 protrudes radially outward from the outer sur^ so 
face of the outer layer 1 1 along the circumference at a 
position located in the vicinity of the axially outward end 
of the insertion end portion 10a. A portion of the outer 
surface of the outer layer 1 1 extending between the an- 
nular protrusion 1 4 and the annular protrusion 1 5 serves 55 
as a clamp portion 16, onto which a ring-shaped clamp 
member 25, which will be described later, is fitted for 
clamping. 
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[0031 ] A thin-walled inner layer 1 8 made of a resin of 
low gasoline permeability is fixedly bonded to the entire- 
ty of a portion of the inner wall of the outer layer 11 ex- 
tending axially inward from the groove portion 12. The 
inner layer 18 functions as a barrier layer against per- 
meation of gasoline and is favorably formed of fluoro- 
plastic of vinylidene fluoride or vinylidene fluoride-chlo- 
rotrifluoroethylene copolymer. The inner layer 18 is 
formed in the following manner. A thin resin layer is 
formed on the inner wall of the outer layer 11 by means 
of electrostatic coating. The thus-formed resin layer is 
subjected to heat treatment. The electrostatic coating is 
performed while the inner wall of the insertion end por- 
tion 10a of the outer layer 11 excluding the groove por- 
tion 12 is covered with a cap inserted from the opening 
of the outer layer 11 so as to prevent adhesion of the 
fluoroplastic. 

[0032] The seal member 1 9 is made of, for example, 
fluorine-containing rubber, H-NBR, NBR/PVC, or NBR, 
which are resistant to gasoline. As shown in FIG. 4, the 
seal member 1 9 is annular and assumes an outer diam- 
eter slightly greater than the inside diameter of the 
groove portion 1 2 lined with the inner layer 1 8. The seal 
member 1 9 is not necessarily bonded to the groove por- 
tion 12, but may merely be fitted into the groove portion 
12. 

[0033] The seal member 1 9 is inserted into the groove 
portion 12 through the opening of the outer layer 11 by 
use of, for example, a mounting jig 30 as shown in FIG. 
5. As shown in FIG. 5A, the mounting jig 30 includes a 
straight rod portion 31 of a small diameter, a press por- 
tion 32 of a diameter slightly greater than the inside di- 
ameter of the outer layer 1 1 located ahead of the rod 
portion 31 , and a mounting portion 33 located ahead of 
the press portion 32. The press portion 32 is composed 
of a taper portion 32a, which is slightly tapered off to- 
ward the mounting portion 33, and a disk portion 32b 
located adjacent to the rod portion 31 . The mounting 
portion 33 assumes the shape of a substantial letter 8 
and a maximum diameter substantially equal to the di- 
ameter of the taper portion 32a of the press portion 32 
and fixedly projects from the front surface of the taper 
portion 32a. As shown in FIG. 5B, the seal member 19 
is attached to the mounting portion 33 along the contour 
shaped in the letter 8. The mounting jig 30 having the 
seal member 1 9 attached thereto is inserted under pres- 
sure into the outer layer 11 through the opening of the 
same while the press portion 32 radially expands the 
outer layer 11. When the mounting portion 33 reaches 
the groove portion 1 2, the mounting portion 33 is rotated 
to thereby release the seal member 1 9. Then, the taper 
portion 32a is pressed forward up to the positioning pro- 
trusion 13, whereby the seal member 1 9 is reliably fitted 
into the groove portion 1 2. In this manner, the sea! mem- 
ber 1 9 can be fitted into the groove portion 1 2 easily and 
reliably. However, a method for fitting the seal member 
19 into the groove portion 12 is not limited thereto. 
[0034] The mating pipe 21 (mating member) is of met- 
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al or resin and has an annular engagement protrusion 
22 formed at one end portion (at one end or in the vicinity 
of the end) thereof along the entire circumference in 
such a manner as to protrude radially outward from the 
outer surface thereof. The diameter of the engagement s 
protrusion 22 is slightly greater than the inside diameter 
of the outer layer 11 . The mating pipe 21 is inserted un- 
der pressure into the insertion end portion 10a of the 
outer layer 1 1 and is fixed in place while the engagement 
protrusion 22 is fitted into the groove portion 12 located 10 
at the axially inward end of the insertion end portion 1 0a, 
via the inner layer 18 and the annular seal member 19. 
Subsequently, the ring-shaped clamp member 25 is 
mounted on the outer surface of the clamp portion 1 6 of 
the outer layer 11 and clamps the clamp portion 16 to is 
thereby firmly connect the fuel hose 10 and the mating 
pipe 21 . The clamp member 25 is a sheet clamp which 
effects clamping by means of a screw, but is not limited 
thereto. For example, a wire clamp or a spring clamp, 
which effects clamping by means of an elastic force of 20 
a sheet material, is acceptable. 
[0035] In the above-described first embodiment, the 
engagement protrusion 22 of the mating pipe 21 is fix- 
edly fitted into the groove portion 1 2 formed at the axially 
inward end of the insertion end portion 1 0a of the outer 25 
layer 11 via the inner layer 18 made of a resin material 
of low gasoline permeability and the annular seal mem- 
ber 19, thereby sufficiently preventing permeation of 
gasoline and thus satisfying a strict requirement for ad- 
vanced low gasoline permeability. Also, most of a press- 30 
fit path of the fuel hose 10 along which the mating pipe 
21 is inserted under pressure is formed of the outer layer 
1 1 , which is soft. Insertion of the mating pipe 21 involves 
radially outward expansion of the inner layer 18, which 
is hard, at merely one end portion of the path; i.e., at the 35 
groove portion 12. Thus, an insertion load which arises 
during insertion of the mating pipe 21 can be low, there- 
by enhancing work efficiency in the insertion. 
[0036] The outer layer 11 and the inner layer 18 pro- 
trude coaxially and radially inward at a position adjacent 40 
to and located axially inward with respect to the groove 
portion 12 of the fuel hose 1 0 so as to form the annular 
positioning protrusion 13. The positioning protrusion 13 
reliably blocks an axially inward movement of the seal 
member 1 9 and the mating pipe 21 beyond an engage- 45 
ment end position; i.e., beyond the groove portion 12. 
Thus, the seal member 19 and the mating pipe 21 can 
be fitted into the groove portion 1 2 accurately and easily. 
[0037] Next, a modified fuel hose connection struc- 
ture of the above-described first embodiment will be de- so 
scribed. 

[0038] As shown in FIGS. 6 to 8, according to the 
modified embodiment, a groove portion 42 formed at an 
insertion end portion 40a of a fuel hose 40 is formed 
such that the axial length is slightly longer than that of ss 
the above-mentioned groove portion 12 and such that 
one end portion is tapered off, thereby assuming an ax- 
ial cross section of a trapezoidal shape. As shown in 
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FIG. 8 : a seal member 43 also assumes an axial cross 
section of a trapezoidal shape so as to correspond to 
the shape of the groove portion 42. Since one end por- 
tion of the groove portion 42 is tapered off, the inner lay- 
er 44 is readily deformed in the radially outward direc- 
tion, thereby further facilitating mounting of the seal 
member 43 into the groove portion 42 and insertion of 
the mating pipe 21. Since a seal portion implemented 
by means of the groove portion 42 and the seal member 
43 assumes an axial length longer than that of the first 
embodiment, permeation of gasoline from a connection 
with the mating pipe 21 can be suppressed more relia- 
bly. 

(2) Second Embodiment 

[0039] FIG. 9 is an axial sectional view showing an 
upper half of a fuel hose connection structure according 
to a second embodiment used in a gasoline supply line 
of a motor vehicle, and FIG. 1 0 is an axial sectional view 
showing an upper half of a fuel hose of the second em- 
bodiment. The fuel hose connection structure includes 
a fuel hose 50 having a straight insertion end portion 
50a at one axial end thereof and assuming the form of 
bellows; a metallic mating pipe 21, which serves as a 
tubular mating member, press-fitted into the insertion 
end portion 50a; and an annular clamp member 25 fitted 
onto the outer surface of the insertion end portion 50a. 
[0040] The fuel hose 50 includes an outer layer 51 , 
which is a tube made of an elastic material; a groove 
portion 52 formed coaxially on the inner wall of a straight 
portion 51a corresponding to the insertion end portion 
50a of the outer layer 51 at an axially inward end of the 
straight portion 51a; an inner layer 58 of low gasoline 
permeability assuming the form of a thin-walled tube 
made of resin and disposed coaxially within the outer 
layer 51, the inner layer 58 having an axially outward 
end portion fitted into the groove portion 52 to thereby 
be mechanically integrated with the outer layer 51 ; and 
an annular seal member 59 fitted tightly into the groove 
portion 52 into which the axially outward end portion of 
the inner layer 58 is fitted. 

[0041] As shown in FIG. 11, the outer layer 51 in- 
cludes the straight portion 51a corresponding to the in- 
sertion end portion 50a and bellows portion 51b having 
a thickness thinner than that of the straight portion 51a, 
and is formed through injection molding by use of the 
same material as that for the outer layer 11 . The outer 
layer 51 includes an annular groove portion 52, which 
is formed on the inner wall of the straight portion 51 a at 
an axially inward end of the straight portion 51a in such 
a manner as to be slightly indented radially outward 
along the entire circumference of the inner wall and to 
assume a substantially rectangular cross section. The 
outer layer 51 also includes an annular positioning pro- 
trusion 53, which slightly protrudes coaxially and radially 
inward from the inner wall thereof along the entire cir- 
cumference at a position adjacent to and located axially 



7 




EP 1 180 



inward with respect to the groove portion 52. The posi- 
tioning protrusion 53 is not necessarily formed along the 
entire circumference, but may be formed along a partial 
circumference. Also, the positioning protrusion 53 may 
be omitted as needed. 5 
[0042] The outer surface of the outer layer 51 pro- 
trudes radially outward along the entire circumference 
over an axial range of from a position corresponding to 
the axially inward end of the straight portion 51 a to a 
position located slightly axially outward with respect to 10 
the groove portion 52. thereby forming an annular pro- 
trusion 54 so as to compensate a reduction in the wall 
thickness of the outer layer 51 associated with formation 
of the groove portion 52. Also, an annular slight protru- 
sion 55 protrudes radially outward from the outer sur- '5 
face of the outer layer 51 along the circumference at a 
position located in the vicinity of the axially outward end 
of the straight portion 51 a. A portion of the outer surface 
of the outer layer 51 extending between the annular pro- 
trusion 54 and the annular protrusion 55 serves as a 20 
clamp portion 56, onto which a ring-shaped clamp mem- 
ber 25, which will be described later, is fitted for clamp- 
ing. 

[0043] The inner layer 58 is made of a resin of low 
gasoline permeability and assumes the form of thin- 25 
walled bellows. An axially outward end portion 58a of 
the inner layer 58 is fitted into the groove portion 52 and 
to the annular positioning protrusion 53 adjacent to the 
groove portion 52. An axially inward portion of the inner 
layer 58 subsequent to the axially outward end portion 30 
58a assumes the form of bellows of regular pitches. The 
pitch of bellows of the inner layer 58 is less than that of 
the outer layer 51 . The inner layer 58 functions as a bar- 
rier layer against permeation of gasoline and favorably 
assumes the form of a single layer or multilayer of. for 35 
example, PA6. PA11, PA12, PVDF, ETFE, THV, PBN, 
PBT, or PPS. The inner layer 58 is formed through blow- 
forming. The inner layer 58 is inserted into the outer lay- 
er 51 such that the axially outward end portion 58a is 
fitted into the groove portion 52, thereby being fixedly *o 
positioned coaxialiy within the outer layer 51 . 
[0044] As in the case of the previously described seal 
member 1 9, the seal member 59 is made of, for exam- 
ple, FMK, H-NBR, NBR/PVC, or NBR, which are resist- 
ant to gasoline. The seal member 59 has a radial thick- 45 
ness of 0.5 mm to 5 mm, an axial length of 2 mm to 50 
mm, and an outer diameter of 20 mm^ to 50 mm<|>. The 
outer diameter of the seal member 59 is about 0 mm to 
5mm greater than the inside diameter of the groove por- 
tion 52 as measured with the inner layer 58. The seal so 
member 59 is not necessarily of low gasoline permea- 
bility. The seal member 59 is not necessarily bonded to 
the groove portion 52, but may merely be fitted into the 
groove portion 52. 

[0045] The seal member 59 is inserted into the groove 55 
portion 52 through the opening of the outer layer 51 by 
use of the mounting jig 30 as shown in FIG. 13A as in 
the case of insertion of the seal member 19 into the 
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groove portion 12. As shown in FIG. 13B, the seal mem- 
ber 59 is attached to the mounting portion 33 along the 
contour shaped in the letter 8. However, a method for 
fitting the seal member 59 into the groove portion 52 is 
not limited thereto. 

[0046] The mating pipe 21 (mating member) is as de- 
scribed previously. The diameter of the engagement 
protrusion 22 is slightly greater than the inside diameter 
of the straight portion 51 a of the outer layer 51 . The mat- 
ing pipe 21 is inserted under pressure into the straight 
portion 51 a of the outer layer 51 and is fixed securely in 
place while the engagement protrusion 22 is fitted into 
the groove portion 52 located at the axially inward end 
of the straight portion 51a, via the inner layer 58 and the 
annular seal member 59, to thereby press the seal mem- 
ber 59 radially outward. Subsequently, the ring-shaped 
clamp member 25 is mounted on the outer surface of 
the clamp portion 56 of the outer layer 51 and clamps 
the clamp portion 56 to thereby firmly connect the fuel 
hose 50 and the mating pipe 21 . 
[0047] In the above-described second embodiment, 
the engagement protrusion 22 of the mating pipe 21 is 
fixedly fitted into the groove portion 52 formed at the ax- 
ially inward end of the straight portion 51a of the outer 
layer 51 via the inner layer 58 made of a resin material 
of low gasoline permeability and the annular seal mem- 
ber 59, thereby sufficiently preventing permeation of 
gasoline and thus satisfying a strict requirement for ad- 
vanced low gasoline permeability. Also, most of a press- 
fit path of the fuel hose 50 along which the mating pipe 
21 is inserted underpressure is formed of the outer layer 
51 , which is soft, insertion of the mating pipe 21 involves 
radially outward expansion of the inner layer 58, which 
is hard, at merely one end portion of the path; i.e., at the 
groove portion 52. Thus, an insertion load which arises 
during insertion of the mating pipe 21 can be low, there- 
by enhancing work efficiency in the insertion. 
[0048] The outer layer 51 protrudes coaxialiy and ra- 
dially inward at a position adjacent to and located axially 
inward with respect to the groove portion 52 of the fuel 
hose 50 so as to form the annular positioning protrusion 
53. The positioning protrusion 53 reliably blocks an ax- 
ially inward movement of the seal member 59 and the 
mating pipe 21 beyond an engagement end position; i. 
e., beyond the groove portion 52. Thus, the seal mem- 
ber 59 and the mating pipe 21 can be fitted into the 
groove portion 52 accurately and easily. 
[0049] Next, a modified fuel hose connection struc- 
ture of the above-described second embodiment will be 
described. 

[0050] As shown in FIGS. 14 to 16, according to the 
modified embodiment, a groove portion 62 formed at an 
insertion end portion 60a of a fuel hose 60 is formed 
such that the axial length is slightly longer than that of 
the above-mentioned groove portion 52 and such that 
one end portion is tapered off, thereby assuming an ax- 
ial cross section of a trapezoidal shape. The shape of 
an insertion end portion of an inner layer 64 is modified 
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according to the shape of the groove portion 62. Also, 
a seal member 63 assumes an axial cross section of a 
trapezoidal shape. Other configuration features are sim- 
ilar to those of the second embodiment. 
[0051 ] Since one end portion of the groove portion 62 
is tapered off, the inner layer 64 is readily deformed in 
the radially outward direction, thereby facilitating mount- 
ing of the seal member 63 into the groove portion 62 
and insertion of the mating pipe 21 . Since a seal portion 
implemented by means of the groove portion 62 and the 
seal member 63 assumes an axial length longer than 
that of the second embodiment, permeation of gasoline 
from a connection with the mating pipe 21 can be sup- 
pressed more reliably. 

[0052] The above-described inner layer 58, 64 is usu- 
ally formed separately from the outer layer 51 and is in- 
serted into the outer layer 51 . Alternatively, an inner lay- 
er may be directly formed and disposed within the outer 
layer 51 in an uncontacted condition through blow-form- 
ing. 

[0053] The fuel hose connection structures shown in 
the above-described embodiments are mere examples. 
The present invention may be embodied in many other 
specific forms without departing from the spirit or scope 
of the invention. 



Claims 

1. A fuel hose connection structure in which a fuel 
hose has a straight insertion end portion at one axial 
end thereof, and a tubular mating member is con- 
nected to the insertion end portion in a fluid-tight 
condition, wherein 

the fuel hose comprises a tubular outer layer 
made of an elastic material, an annular groove 
portion formed on the inner wall of the outer lay- 
er at an axially inward end of the insertion end 
portion, the annular groove portion being 
formed coaxially with the inner wall along the 
entire circumference of the inner wall, a thin- 
walled inner layer made of a resin material of 
low gasoline permeability and fixedly bonded to 
the entirety of a portion of the inner wall of the 
outer layer, the portion including at least the 
groove portion and extending axially inward 
from the groove portion, and an annular seal 
member fitted tightly into the groove portion 
lined with the inner layer; 
the mating member has an annular engage- 
ment protrusion formed at one end portion 
thereof along the entire circumference in such 
a manner as to protrude radially outward; 
the mating member is inserted under pressure 
from the one end portion into the insertion end 
portion of the fuel hose such that the engage- 
ment protrusion is engaged with the groove 
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portion while pressing radially outward on the 
seal member fitted into the groove portion; and 
an annular clamp member is fitted onto the out- 
er layer at a position located axially outward 
with respect to the groove portion and adapted 
to tighten the outer layer securely so as to con- 
nect the inserted mating member and the fuel 
hose in a fluid-tight condition. 

A fuel hose connection structure according to Claim 
1 , wherein the outer layer and the inner layer pro- 
trude coaxially and radially inward at a position ad- 
jacent to and located axially inward with respect to 
the groove portion so as to form an annular posi- 
tioning protrusion. 

A fuel hose having a straight insertion end portion 
at one axial end thereof, comprising a tubular outer 
layer made of an elastic material, an annular 
groove'portion formed on the inner wall of the outer 
layer at an axially inward end of the insertion end 
portion, the annular groove portion being formed 
coaxially with the inner wall along the entire circum- 
ference of the inner wall, a thin-walled inner layer 
made of a resin material of low gasoline permeabil- 
ity and fixedly bonded to the entirety of a portion of 
the inner wall of the outer layer, the portion including 
at least the groove portion and extending axially in- 
ward from the groove portion, and an annular seal 
member fitted tightly into the groove portion lined 
with the inner layer, wherein 

a tubular mating member having an annular en- 
gagement protrusion formed at one end portion 
thereof along the entire circumference in such 
a manner as to protrude radially outward is in- 
serted underpressure from the one end portion 
into the insertion end portion of the fuel hose 
such that the engagement protrusion is en- 
gaged with the groove portion while pressing 
radially outward on the seal member fitted into 
the groove portion, and an annularclamp mem- 
ber is fitted onto the outer layer at a position 
located axially outward with respect to the 
groove portion in such a manner as to tighten 
the outer layer securely so as to connect the 
inserted mating member and the fuel hose in a 
fluid-tight condition. 

A fuel hose according to Claim 3, wherein the outer 
layer and the inner layer protrude coaxially and ra- 
dially inward at a position adjacent to and located 
axially inward with respect to the groove portion so 
as to form an annular positioning protrusion. 

A fuel hose connection structure in which a fuel 
hose has a straight insertion end portion at one axial 
end thereof, and a tubular mating member is con- 
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nected to the insertion end portion in a fluid-tight 
condition., wherein 

the fuel hose comprises a tubular outer layer 
made of an elastic material, an annular groove 5 
portion formed on the inner wall of the outer lay- 
er at an axially inward end of the insertion end 
portion, the annular groove portion being 
formed coaxially with the inner wall along the 
entire circumference of the inner wall, an inner 10 
layer of low gasoline permeability assuming the 
form of a thin-walled tube made of resin and 
disposed coaxially within the outer layer, the in- 
ner layer having an axially outward end portion 
fitted into the groove portion, and an annular *5 
seal member fitted tightly into the groove por- 
tion into which the axially outward end portion 
of the inner layer is fitted; 
the mating member has an annular engage- 
ment protrusion formed at one end portion 20 
thereof along the entire circumference in such 
a manner as to protrude radially outward; 
the mating member is inserted under pressure 
from the one end portion into the insertion end 
portion of the fuel hose such that the engage- 25 
ment protrusion is engaged with the groove 
portion while pressing radially outward on the 
seal member fitted into the groove portion; and 
an annularclamp member is fitted onto the out- 
er layer at a position located axially outward 30 
with respect to the groove portion and adapted 
to tighten the outer layer securely so as to con- 
nect the inserted mating member and the fuel 
hose in a fluid-tight condition. 

35 

6. A fuel hose connection structure according to Claim 
5, wherein the outer layer protrudes coaxially and 
radially inward at a position adjacent to and located 
axially inward with respect to the groove portion so 

as to form an annular positioning protrusion. <o 

7. A fuel hose having a straight insertion end portion 
at one axial end thereof, comprising a tubular outer 
layer made of an elastic material, an annular groove 
portion formed on the inner wall of the outer layer 45 
at an axially inward end of the insertion end portion, 

the annular groove portion being formed coaxially 
with the inner wall along the entire circumference of 
the inner wall, an inner layer of low gasoline perme- 
ability assuming the form of a thin-walled tube made so 
of resin and disposed coaxially within the outer lay- 
er, the inner layer having an axially outward end por- 
tion fitted into the groove portion, and an annular 
seal member fitted tightly into the groove portion in- 
to which the axially outward end portion of the inner 55 
layer is fitted, wherein 

a tubular mating member having an annular'en- 



gagement protrusion formed at one end portion 
thereof along the entire circumference in such 
a manner as to protrude radially outward is in- 
serted under pressure from the one end portion 
into the insertion end portion of the fuel hose 
such that the engagement protrusion is en- 
gaged with the groove portion while pressing 
radially outward on the seal member fitted into 
the groove portion, and an annularclamp mem- 
ber is fitted onto the outer layer at a position 
located axially outward with respect to the 
groove portion in such a manner as to tighten 
the outer layer securely so as to connect the 
inserted mating member and the fuel hose in a 
fluid-tight condition. 

8. A fuel hose according to Claim 7, wherein the outer 
layer protrudes coaxially and radially inward at a po- 
sition adjacent to and located axially inward with re- 
spect to the groove portion so as to form an annular 
positioning protrusion. 
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